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CHAPTER -
INTRODUCTION 
Family Solanaceae is a large family of about 85 genera 
and in excess of 2200 species. The Solanaceae are a family of 
considerable economic importance and are source of food as 
well as medicinal plants. 
Solanum nigrum 
Solanum nigrum - a herbaceous weed 30-45 cm high is a member 
of solanaceae found througho^ut India in dry parts, commonly 
known as makoy or Black Nightshade is an erect leafy annual, 
without prickles. 
Medicinal and Economic Value 
Solanum nigrum has a wide range of medic inal and 
economic value. It has antiseptic and antidysenteric properties 
and is given internally for cardalgia and gripe. An infusion of the 
plant is used as an enema in infants having abdominal upsets. 
It is a house hold remedy for anthrax pustules and is applied 
locally. The plant is also credited with emollient, diuretic and 
laxat ive proper t ies and its decoct ion is regarded as an 
antispasmodic and narcotic. It is used as a vegetable or as 
decoct ion in dropsy, chronic enlargement of the liver and 
jaundice; a syrup of the herb is given as an expectorant. 
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diaphoretic and in fevers as a cooling drink. The plant juice is 
given in doses of six to seven ounces in chronic enlargement of 
the liver chronic skin disease, blood spitting and piles. It also 
serves as an antidate opium poisoning. An alcoholic extract of 
leaves is active against Staphylococcus aureus and Escherichia 
coli. Infusion or decoction of the plant after transient stimulation, 
depress the central nervous system and the reflexes of the spinal 
cord. Small doses increase and large doses decrease cardiac 
activity, reduction in blood pressure is also evident. Extract of 
the plant affects the rate and amplitude of respiration. Leaves 
are used in the treatment of scrofulous dyscrasias and are said 
to produce to produce diaphoresis when in overdose. 
In China leaves are applied to wounds and sores. The juice 
of fresh leaves is reported to produce dilatation of the pupil. 
The leaf juice is given in inflammation of the kidneys, bladder 
and in gonorrhoea. As a strong diaphoretic a hot infusion of one 
or two grains of the dried leaves is used. Hot leaves are applied 
over the swollen and painful scrotum and testicles; a juice or 
poultice of the leaves is an efficacious application over rheumatic 
and gouty jo ints, eruptive skin diseases, corroding ulcers, 
tumours, whitlow and burns, the juice applied round the eyes 
has a milder effect than belladona, a decoction of the leaves is 
used to bathe tumours and inflamed irritated and painful parts 
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of the body, an infusion is an efficacious vaginal injection. 
Analysis of leaves (100 gms) gave the following values 
/T 
\ 
Moisture 
Protein 
Fat 
Minerals 
Carbohydrates 
Calcium 
Phosphorous 
Iron 
Riboflavin 
Nicotinic acid 
Vitamin C 
3 Carotene 
82.1 
5.9 
1.0 
2.1 
8.9 
410 
70 
20.5 
0.59 
0.92 
11.0 
0.74 
Fruits make a delightful jam. Berries are considered to 
possess tonic, diuretic and cathartic properties and are useful 
in anasarca and heart diseases. Aqueous extracts of the ripe 
fruit inhibit choline esterase activity of human plasma. 
Fruits contain glucose and fructose (15-20%), Vitamins C 
and B, Carotene. Ripe fruits contains very little alkaloids and 
can be consumed without ill effects. Seeds forming 9.5 percent 
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of the weight of the fresh fruit contain 17.5 percent protein on 
dry weight basis. They yield a greenish yellow oil (21.5%). 
Immature green fruits of the plant contain four steroidal 
glycoalkaloids solamargine, solasonine and p solamargine all 
of them yield solasodine as the aglycane. Solamargine and 
solasonine are present also in leaves. 
The interest in solasodine containing plants is primarily 
due to the potential conversion of solasodine to pharmaceutically 
important compounds. The alkaloid solasodine type has become 
increasingly important as starting material for the synthesis of 
corticosteroids (like beta methasone) sex hormones, anti 
inflammatory drugs and contraceptives (fertility control drugs and 
like norethynodrel) and also a substitute for diosgenin in 
Dioscorea species as the precursor of corticosteriodal drugs. 
Solanum triquetrum 
Solanum triquetrum cav. is an erect herb 45-75cm tall sometimes 
procumbent or slightly climbing depending upon the nature of 
support Stem is herbaceous with woody root stock, older 
branches brown flexous. Leaves are simple, alternate, petiolate. 
Lamina with much variation in shape and size, usually deltoid 
cordate 3-lobed, lanceolate or linear with prominent vein. 
Infloresence is cymose with umbellate tendency. Flowers are 
pedicellate regular and bisexual. Fruit is berry, globose changing 
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to yellow and then orange during ripening. 
Importance of Tissue Culture 
Generally most of the Solanum species are seasonal plants 
and it is difficult to get the plant material throughout the year for 
the manufacture of drugs. Therefore there is a need to have a 
protocol to conserve and culture those germplasms in the 
laboratory conditions so that the raw materials can be made 
readily available as and when needed. 
Plant tissue and cell culture techniques are demonstrated 
as a valuable tool for the production of a wide spectrum of 
physiologically active important compounds. The plant tissue 
cultivers have been established from a number of Solanum 
species, some of them synthesize secondary products in 
signif icant amounts.Those which are of particular interest are 
s te ro ida l a l ka lo ids f rom S. laciniatum S. aviculare, S. 
Khasianum S. sysimbrifolium. S. elaeginifolium. S. nigrum and 
S. surattense (Mann, 1978, Chandler and Dodds1983 Macek; 
1988). 
Tissue culture provides information that the unorganized 
callus system can be potentially useful for the production of 
pharmaceutically Important solasodine and also it is possible 
to enhance the products within a short t ime by manipulating 
precursor, growth hormones and growth regulator. 
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Due to Utility of S. nigrum in medicinal sphere and its so 
much economic va lue the pro toco l s tandard ized in this 
investigation can be used in pharmaceutical industries for the 
production of steroidal drugs. 
While S. triquetrum has been selected because it is a rare 
plant. Very little work has been done on this plant, so it has 
been mainly cultured for the purpose of propagation. 
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CHAPTER -2 
REVIEW OF LITERATURE 
Since Schwann (1839) expressed the view that each living 
cell of a multicellular organism was capable of independent 
development several experiments have been performed with 
tissues isolated from higher plants. Haberlandt (1902) was the 
first to conceptualize and cultivate isolated plant cell in vitro. 
The dream of Schwann, however, has only come true by the 
demonstrat ion of the development of plantlets from single 
isolated cells of tobacco by Vasil and Hildebrandth (1965). 
The first successful attempt to produce haploid plants in vitro 
was achieved by using anthers of Datura innoxia (Guha and 
Maheshwari 1964). Plant regeneration from isolated protoplast 
was accomplished first with N. tabacum (Takebe et al. 1971) 
obtained from two Nicotiana species N. glauca and N. langsdorfii 
(Carlson et al. 1972). 
Today plant tissue culture technique is being extensively 
used for morphogenetic studies. In vitro organogenesis has been 
achieved in over 1000 species (Brown and Thorpe 1986). The 
available literature has been reviewed as under. 
Stem Culture 
G u p t a and C h a n d r a (1982) repo r ted con t ro l of 
organogenesis in cultures of multilayered strips L. Segments of 
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Stem in Solanum surattense Burm. 
Stem segments of S. surattense were cultured on modified 
Murashige and Skoog medium. Stem explants proliferated to 
produce a callus which differentiated into few shoot buds, GA3 
(0.5-5.0/mg/l) reduced the number of shoot buds. Shoot buds 
could be rooted and complete plantlets were raised in vitro. 
James (1984) observed organogenesis in callus derived 
from stem tissues of apple and root stocks. 
Callus formation from stem internodes of the apple root 
stocks M.9, M.25, M.26 and M.27 and the cherry root stock colt 
and from pith of Nicotiana tabacum cv. Wisconsin 38 was initiated 
on four NAA based media (2.0-10.9mg/l cv.). Transfer of callus 
to corresponding media lacking NAA allowed regeneration of 
shoots from callus of M.25, M.27. Colt and tobacco but not of 
M.9 or M. 26 with M.25 phloroglucinol depressed regeneration 
from 30 to 10% and no regeneration was observed in cultures 
grown in the p resence of case in hydro lysa te (CH) and 
glutathione. The regenerated shoots were multiplied and rooted. 
Organogenesis also occurred in M. 26 from small (1-2 mm) green 
compact embryoid like structure derived from stem. These 
structures differentiated into shoots at a low frequency (<1%) 
on media containing BA (I.Omg/l) and IBA (0.1 mg/l) and could 
a lso be m ic rop ropaga ted by subsequen t ax i l la ry shoot 
proliferation. 
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Estrada et al. (1986) reported induction of in vitro tubers 
in a broad range of potato genotypes stem pieces of these 
plantlets carrying 6 axillary buds were cultured in a shaken liquid 
medium in which the buds developed into plantlets. Addition of 
chlorocholine chloride (Chlorinquat) to the medium and increase 
in the concentration of sucrose and benzyladenine caused the 
formation of small tubes with normal morphology. It is suggested 
that such tubers may be useful in internatural germplasm 
distribution. 
Toth et al. (1986) reported some aspects of Atropa 
belladona L "In wYro"culture callus inducing and organogenesis. 
Plantlets regenerated in only 4-5 months from callus induced 
from stem explants of plants with on alkaloid content of 0.4 -
0.5% of dry matter showed pronounced morphological and 
biochemical variation. Some had large a typical leaves much 
branching and flattened stems. Alkaloid content of 17 plants was 
0.15 - 0.27 % which is regarded as high for the first year of 
growth. 
Leningrad (1989) reported the features of shoot formation 
in potato in callus tissue culture. Primary callus of Yantarnyi and 
Prigozhii was produced by culturing stem explants on medium 
with various supplements. 
Explants of the primary callus were cultured on the same 
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medium but without benzylaminopurine (BAP), NAA or both of 
these growth regulators. Shoot formation was successful on 
medium with gibberellin Shoots appeared on the fourth day after 
subculturing in Yantarnyi and on the fourteenth day in Prigozhii. 
Presence of BAP (3 mg/l) in the medium inhibited shoot formation 
while presence of gibberellin alone (0.5 mg/l) or in combination 
with NAA (0.03 mg/l) stimulated shoot formation also rooting 
which occured a month after subculturing. 
Reynolds et al. (1990) observed the changes in RNA, 
Protein and transferable messenger RNA synthesis and 
accumulation during adventive organogenesis in somatic tissue 
culture of Sofanum carolinease, when stem segments of 
Solanum carolinease were cultured in the external on medium 
containing benyzyladenine adventitious shoot initiation occurred 
in the external phloem and inner cortex of the explants. In 
contrast, stem segments maintained on medium containing 
2, 4-D (dehydroacetic acid) produced callus exclusively 
changes in the rate and pattern of RNA and protein in synthesis 
and in transferable in RNA population were in investigated during 
these different development pathway in vitro protein and RNA 
synthesis in both treatments were initiated. 
Tejavathi et a/. (1996) reported Micropropogation of 
Solanum viarum Dunal through nodal culture. Solanum viarum 
were raised on MS medium supplemented with various auxins 
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and cytokinins. Multiple shoots were initiated in the presence of 
BAP and Kinetin at different concentrations. A large number of 
plantlets were obtained by rooting these shoots on half strenght 
MS medium supplemented with IBA. After a brief period of 
acclimatization these plantlets were successfully transferred to 
the soil. Cytological analysis of both normal regenerated plantlets 
were made. 
S.C. Goyal et al 1999 studied regeneration of plantlets 
from various explants callus culture of Solanum nigrum LINN 
(Black nightshade). 
The regeneration potential of internodal node; petiole and 
leaf explant of Solanum nigrum was studied on the GD medium 
fortified with various concentrations of growth regulators WIZ 
lAA, NAA and 2, 4-D alone or in combination with cytokinin. 
Shoot buds initiated from the callus cultures of node and leaf in 
BAP (3.0 mg) + NAA (0.5 mg/l) developed into complete 
plantlets. Shoots buds also differentiated directly from the 
internode explant on basal GD medium. These shoots rooted 
best on half strength of basal GD medium and successfully 
transferred in the soil. 
Hasan and S iddiqui (1999) reported morphogenet ic 
responses from In vitro cultured nodal explants of Solanum 
triquetrum cav. 
Nodal segments excised from in vivo grown plants of 
11 
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Solanum triquetrum were cultured on MS medium augmented 
with various growth regulators. Supplement of IBA induced 
yel lowish green and fr iable cal lusing i rrespect ive of higher 
(1 mg/l) or lower (0.5 mg/l) concentration where as supplement 
of NAA at lower concentration favoured lateral bud proliferation. 
Addit ion of lAA at lower concentrat ion (0.5 mg/l) induced 
rhizogenesis through slight callusing while higher concentration 
(1 mg/l) favoured shoot bud differentiation from nodal region as 
well as rhizogenesis both from explant and newly formed shoot. 
The shootlets again subcultured on fresh medium with atleast 
one node having lateral bud which proliferated and rooted. 
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CHAPTER -3 
MATERIALS & METHODS 
The Nodal and internodal stem segments of Solanum 
nigrum and Solanum triquetrum cav. were excised from plants 
grown in vivo (Figs.1 & 14) and used for in vitro studies. 
Composition of the medium 
In the present investigation MS (Murashige and Skoog's) 
1962 medium was used . The composition of the medium is as 
follows: 
Composition of the medium 
A- Major salts 
f 
Constituents 
NH,N03 
KNO3 
CaCl2.2H20 
MgSO^.ZH^O 
KH^PO, 
Na^EDTA 
FeS0^.7H,0 
V^ 1 
concentration 
mg/ l (1x) 
1650 
1900 
440 
370 
170 
31.3 
27.8 
concentration 
mg/ l (10x) 
16500 
19000 
4400 
3700 
1700 
313 
278 
— ^ 
concentration 
gm/ l (10x) 
16.50 
19.00 
4.40 
3.70 
1.70 
0.313 
0.278 
i 
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B- Minor Salts 
rr 
Constituents 
H3BO3 
MnS0^.4H,0 
ZnS0^.4H,0 
4 2 
Kl 
Na Mo0^.2H 0 
2 4 2 
CuSO,.5H,0 
4 2 
C0CI2.6H2O 
L 
Concentration 
mg/l (1x) 
6.2 
22.3 
8.6 
0.83 
0.25 
0.025 
0.025 
Concentration 
mg/l(10x) 
62 
223 
86 
8.3 
2.5 
0.25 
0.25 
^ 
Concentration 
gm/l 
0.062 
0.223 
0.086 
0.0083 
0.0025 
0.00025 
0.00025 i 
C- Organic Salts 
[Constituent 
Myo-inositol 
Thiamine HCI 
Nicotinic acid 
Pyridoxine HCI 
Glycine 1, 
Concentration 
mg/l (1x) 
100 
0.5 
0.5 
0.5 
2 
Concentration 
mg/l (10x) 
1000 
5 
5 
5 
20 
7 T^:^^ 
Concentration 
gm/l{10x) 
1 
0.005 
.005 
.005 
0.02 
)j 
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Preparation of Culture Medium 
All the above constituents were dissolved in double distilled 
water and the volume of the solution was maintained as per 
requirements. All Sulphates and Phosphates especially FeSO^ 
and NaEDTA were added to the medium at the end to avoid 
precipitation. The medium is stored in refrigerator at 10-15°C 
and regularly checked for any precipitation and used within a 
month of its preparation. 
Various growth regulators used were auxins (lAA, IBA, 
NAA, 2, 4-D) and cytokinins (Kn, BAP) . All auxins and cytokinins 
were dissolved in a few drops of 1N NaOH and made to the 
volume. 
MS medium was supplemented with various concentrations 
and combinations of auxins, cytokinins, adenine, malic hydrazide 
and vitamins: 
Following treatments were taken: 
1. MS basal medium was used as control. 
NAA (0.4 mg/l) 
IBA (0.5, 1, 2 mg/l) 
lAA (0.5,2mg/l) 
BAP (0.2,0.5,1 mg/l) + NAA (1,2 mg/l) 
BAP ( 1 mg/l) + 2,4-D (0.1 mg/l) 
Kn (1,4mg/l) + NAA (0.4mg/l) 
2. 
3. 
4. 
5. 
6. 
7. 
MS medium 
MS medium 
MS medium 
MS medium 
MS medium 
MS medium 
+ 
+ 
+ 
+ 
+ 
+ 
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8. MS medium + Kn (10mg/l) + lAA (0.4mg/l) 
9. MS medium + Kn (4mg/l) + BAP (0.4mg/l) 
10. MS medium + Kn (6mg/l) + 2,4-D (0.6mg/l) 
11. MS medium + lAA (4mg/l) + BAP (0.4mg/l) 
12. MS medium + Kn (4mg/l) + Thiamine (0.4mg/i) 
13. MS medium + 2, 4-D (4mg/l) + MH (O.lmg/I) 
14. MS medium + ISA (2mg/l) + NAA (0.2mg/l) 
15. MS medium + MH (2mg/l) + lAA (0.4mg/l) 
16. MS medium + Adenine(2mg/I) + lAA (0.4mg/l) 
3% sucrose was used as a carbohydrate source and 1 % 
agar was used to solidify the medium. 15-20 ml of medium was 
taken in each culture vial, which is then plugged with non 
absorbent cotton wrapped in cheese cloth. The pH of the 
medium was adjusted around 5.8. The medium is sterilized by 
autoclaving for 20 minutes at 15 lbs inch-2 pressure (121°C). 
After autoclaving slants were made. For each treatment 5 
replicates were taken with 15 - 20 ml of medium. 
Collection and Surface Sterilization of Plant 
Material 
Nodal and internodal stem segments were cut with a blade 
in a beaker containing water. These were then thoroughly washed 
under tap water for half an hour. They were then treated with 
16 
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5% Teepol for about 4-8 minutes and the beaker in which the 
explants were taken was continuously shaken followed by 
washing with double distilled water for 4-5 times. The explants 
are then surface sterilized by 0.1% Mercuric Chloride solution 
(HgCy for about 10 minutes. During this period the container 
is regularly shaken. After sterilization the explants are thoroughly 
washed with sterilized double distilled water for about 4-5 times, 
each of 5 minutes duration. The sterilized material is then 
transferred to sterilized petridish. 
Sterilization of Instruments 
The instruments to be used are wrapped in aluminium foil 
and sterilized by autoclaving. The instruments were also 
sterilized by keeping them in ethyl alcohol and flaming them on 
the spirit lamp. The sterilized instruments are used for 
inoculation. 
Inoculation 
Before starting inoculation ultra violet lamps are switched 
on for about 1 hr/and the inoculation is done in an aseptic 
environment inside a laminar air flow cabinet where the air is 
constantly replaced by fresh air. The table inside the Laminar 
flow cabinet is swabbed with rectified spirit. During inoculation 
the neck of the culture vial is flamed and in a quick succession 
the explant is inoculated in culture vessel, lightly pressed by 
sterile forcep and the plug Is immediately replaced. 
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Incubation 
After inoculation the tubes containing explants are kept in 
culture room at 25-27°C temperature and 12 hours dark and 12 
hours light duration is given. Observations were recorded at 
regular intervals. 
Precautions 
1. Inoculation was done quickly to avoid contamination. 
2. The explant should be in contact with the culture medium 
for its proper growth. 
3. For observation of cultured explant the culture tubes/flasks, 
should be handled carefully to avoid losening of cotton plug. 
This wouldcheck the entry of micro-organism in the culture 
tube/flask. 
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RESULTS 
Stem segments of Solanum nigrum were cultured on MS 
basal medium supplemented with auxins, cytokinins and vitamin 
either singly or in various hormonal combinations. The details 
of the results obtained are described as follows :-
Direct and Indirect Rhizogenesis 
Stem segments cultured on MS basal medium 
supplemented with IBA (4.0 mg/l) started callusing at the cut 
ends after Q^^ day of inoculation. Initiation of the roots directly 
from the stem segments and indirectly from the callus started 
after 10**^  day of inoculation. On 18th day well developed 5-6 
roots with root hairs were seen (Figs. 2a & 12). After 25 days 
about 15-20 roots were observed which showed green 
pigmentation (Fig. 2b),(Table1)shoot formation was not observed 
even after 40 days. The roots were cut into small segments and 
subcultured on shoot inducing growth hormones i.e. Kn, BAP & 
2, 4-D. Shoot induction was not observed even after 45 days of 
transfer. 
Indirect Regeneration 
initiation of callus started from the stem segments on 
medium augmented with Kn (4 mg/l) + Thiamine (0.4 mg/l) after 
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8 days of inoculation. The whole segment transformed into green 
callus with numerous embryo like structures after 15*^ day. On 
20*'' day it was further observed that leafy structures emerged 
out from green embryoids (Fig. 3a). Rooting from the surface of 
the cal lus was observed (Figs 3b&12). On 27"^ day after 
inoculation the leafy structures transformed into shoots (Fig. 3 c). 
Elongation in shoots continued but roots did not show any sign 
of increament even after 30 days of inoculation (Figs. 3d & 3e). 
The maximum number of shoots were found to be fifteen (Fig. 13). 
Some shoots attained a length of about 9-10 cm while others 
m e a s u r e d abou t 4-5 cm a f te r 35 days of i n o c u l a t i o n 
(F ig .3 f ) . (Tab le1) .0n 40*'^  day of inoculation the shoots were 
excised and transferred to rooting media. 
Stem explant cultured on MS basal medium supplemented 
wi th Kn(10 mg/ l ) + IAA(0.4 mg/ l ) showed induc t ion of 
embryogenic cal lus fo l lowed by appearance of shoot buds 
(Fig. 4a). Initiation of the embryogenic callus started on 12'^ 
day after inoculation and multiple shoot buds induction was 
observed on 20"^ day which transformed into shoots (Fig. 4b). 
Rapid elongation in some shoots were observed, after 30*^ day 
of inoculation (Fig. 4c), while others showed slower growth. One 
shoot increased considerably and measured about 9 cm in length 
while others measured about 4-5 cm in length after about 40 
days of inoculation (Fig. 4d)(Table 1). On 50*^ day of inoculation 
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the shoots were excised and transferred to rooting medium. The 
maximum number of shoots were found to be twenty (Fig. 13). 
Stem segments cultured on MS medium supplemented with 
BAP (1mg/l) + 2, 4-D (0.1 mg/l) started callusing 5 days after 
inoculation from stem surface which was facing the medium. 
Later, it was transformed into green callus mass after 10*^ of 
inoculation. It was further observed that some green shoot buds 
were observed from callus tissue after 25 days of inoculation. 
On 30'^ day 2-3 shoot buds differentiated into small shoots 
(Fig. 5a). Rapid elongation in one shoot was observed while 
others showed slower growth after 35 days of inoculat ion 
(Fig. 4b)(Table1). The shoots were excised and subcultured on 
rooting medium. The maximum number of shoots were found to 
be eight. (Fig.13). 
Stem segments cultured on MS medium supplemented with 
Kn (6 mg/l) + 2, 4-D (0.6 mg/l) transformed into green nodular 
callus 15 days after inoculation. Rapid growth in callus was 
observed t i l l 20'^ ^ day of inocu la t ion. One shoot emerged 
out f rom green nodular cal lus after 25 days of inoculat ion 
(Fig. 6a). Emergence of one more shoot followed by rooting 
from callus was observed after 27 days of inoculation (Fig^eb & 12). 
Elongation in one shoot was observed while another showed 
slower growth (Fig. 6c) (Tab le l ) after 35 days of inocu la t ion . 
The max imum number of shoots were found to be f ive . 
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(Fig.13).The shoots were subcultured on rooting hormones 
40 days after inoculation. The callus was subcultured on Kn 
(2 mg/l) + 2, 4-D (0.2 mg/l) for further induction of shoots. The 
leaves of regenerated shoots showed variation in textures which 
were bilobed in nature (Fig. 6d)(Table1). 
Direct Regeneration 
stem explant cultured on MS basal medium augmented 
with Adenine (1 mg/l) + lAA (0.2 mg/l) showed emergence of 
small shoot bud directly from the cut end of stem in touch with 
the medium after 10 days of inoculation (Fig. 7a). Size of the 
shoot bud increased after 15 days of inoculation (Fig. 7b). Shoot 
growth increased considerably after 35'^ day of inoculation 
(Fig.7c)(Table1). Later,the shoot was excised and transferred to 
rooting medium. 
The stem explant cultured on MS basal medium 
supplemented with lAA (4 mg/l) + BAP (0.4 mg/l) exhibited direct 
multiple shoot buds from the cut end of stem in contact with 
medium after 12 days of inoculation. Buds were differentiated 
into small shoots followed by rooting from stem surface after 18 
days of inoculation (Fig4.8a,8b&12). 
Shoot growth increased considerably after 30 days of 
inoculation (Fig.8c).Although elongation of shoots and roots 
continued but direct rhizogenesis could not be achieved from 
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shoot upto 40 days of inoculation (Fig.Sd). The maximum number 
of direct regenerated shoots were found to be twelve 
(Fig.13)(Table1) .The shoots were excised and subcultured on 
different rooting hormones. 
Rhizogenesis 
Direct and Indirect regenerated shoots obtained from 
various growth hormones were excised and subcultured on 
various rooting hormones. 
I. MS + IBA (0.5 mg/l) 
II. MS + IBA (1 mg/l) 
III. MS + IBA (1 mg/l) + GA (0.2 mg/l) 
Root initiation started three days after inoculation in all 
rooting hormones but behaviour of root growth varies in various 
phytohormones used for rooting. In IBA (0.5 mg/l), the rate of 
root growth was slow (Figs. 9a,b). A high concentration of IBA 
(1 mg/l) promoted slight elongation of root growth (Figs.9c,d) 
while incorporation of GA (0.2 mg/l) to IBA (1 mg/l) increased 
the rate of shoot elongation followed by formation of secondary 
and tertiary roots (Fig.10a,b).(Table1) 
Acclimatization of Plantlets 
Plantlets with well differentiated shoots and roots were 
transferred to pot containing sterile mixture of soil and soil-rite 
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3:1 (Fig. 10c). High humidity around the plants was maintained 
by covering them with polyethylene bags and watering them. 
They were kept in growth chamber at 25 + 2° C for 15 days. 
The polyethylene bags were removed (Fig.lOd). Later, the 
plants were transferred to earthen pots containing pure garden 
soil (Fig.11a) and reared to maturity. Almost 90% of the plants 
survived. Young flower buds appeared after one month of their 
growth in the field and they started blooming after 10 days 
(Fig.l ib). Fruits matured after 20 days of flowering (Fig. 11c). 
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RESULTS 
The nodal internodal explants of Solanum triquetrum were 
taken from in vivo raised plants (Fig. 14). The results obtained 
are described as follows. 
Callogenesis 
Internodal segments were cultured on MS basal medium 
supplemented with 2, 4-D (1-3 mg/l), lAA (1-3 mg/l), NAA 
(1-3 mg/l) and Kn (1-3 mg/l) + 2, 4-D (1 mg/l). Observations 
were taken at every 5 days interval on the intensity of callus 
growth and the associated changes in colour, appearances and 
texture of the callus. 
Stem explants cultured on MS basal medium augmented 
with 2, 4-D (1-3 mg/l) exhibited callus initiation on the surface 
after 5 days of inoculation (Fig. 15a), later the whole stem was 
transformed into white compact callus 15 days after inoculation 
(Fjg.15b)(Tablell). The callus growth was good, moderate and 
poor on MS basal medium supplemented with 2,4-D (1 mg/l), 
2,4-D (2 mg/l) and 2,4-D (3 mg/l) respectively (Histogram 23). 
The stem explants cultured on MS medium fortified with 
lAA (1-3 mg/l) showed initiation of callus at both the cut ends 
5 days after inoculation (Fig. 15c), on 10'^  day the growth of callus 
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Increased significantly. The callus was found to be creamy white 
and friable (Fig.15 d)(Tablell). The callus growth was good on 
lAA (1mg/l), while lAA (2mg/l) and lAA (3mg/l) showed moderate 
and poor callus growth respectively (Histogram 23). 
The explants cultured on MS basal medium supplemented 
with Kn (1-3mg/l) + 2,4-D (1 mg/l) showed callus initiation 5'^  
day of inoculation., The callus formation was confined to the cut 
end which was in contact with the medium (Fig.16a). The callus 
proliferated after 12 days of inoculation and the major portion of 
the stem was converted into yellow callus mass. Nature of callus 
was friable (Table!!). The colour of callus remained as such 
but the size increased considerably after 18 days of inoculation 
(Fig. 16b). The callus growth was good on Kn (2 mg/l)+2,4-D 
(1 mg/l), moderate on Kn (3mg/l) +2,4-D (1mg/l), while poor on 
Kn(1mg/I) + 2,4-D (1 mg/l) (Histogram 24). 
The basal medium supplemented with NAA (1-3 mg/l) 
showed slight cal lusing from both the cut ends after 5 days 
of i n o c u l a t i o n . G r o w t h of c a l l u s was s l ow in a l l the 
concentrat ions of NAA and the callus formed was light green 
and friable (Fig .16c),CHistogram. 25). 
Rhizogenesis 
The calli obtained on different hormones were subcultured 
on MS basal medium enriched with !AA (2mg/l) exhibited root 
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initiation after 5 days of inoculation. The roots were covered 
with root hairs.Roots produced were white and 
thick.(Fig.17A)(Tablell). 
The callus subcultured on MS basal medium + lAA (1mg/l) 
shows initiation of roots after 6 days of inoculation. The number 
of roots with root hairs increased after 15 days of inoculation. 
Roots were white and more in number (Fig.17c)(Tablell). 
The subcultured callus on MS + IBA (2mg/l) showed 
rhizogenesis after 7 days of inoculation but the growth of root 
was very slow (Fig.17d)(Tablell), while addition of Kn (1mg/l) to 
MS + lAA (1mg/l) showed initiation of roots 5"^  day after 
inoculation.The roots did not show any visible sign of root hairs 
formation at all (Fig. 17b). Roots developed were light green and 
thick (Tablell). 
Cauiogenesis 
The nodal stem segments cultured on MS basal medium 
supplemented with lAA (4 mg/l)+ BAP (1 mg/l) showed initiation 
of shoot from the bud present in the axil of nodal region followed 
by slight callusing from lower cut end as well as nodal region of 
stem after 10'^  day of inoculation (Fig.18a)(Tablell). The size of 
shoot increased considerably after 15 days of inoculation. The 
shoot growth was enhanced followed by formation of new leaves 
after 25 days of inoculation but no visible sign of root was 
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Observed (Fig.18b) (Histogram26). 
Callogenesis, Caulogenesis and Rhizogenesis 
The application of lAA (4 mg/l) alone activated shoot 
initiation from buds present in the axil of nodal region followed 
by callusing after 5 days of inoculation. Initiation of root occurred 
from callus as well as from shoot directly on 10*^day. (Fig. 19a). 
After 15 days the size of shoot increased (Fig. 19b) followed by 
profuse rhizogenesis. The roots which were embedded in the 
medium did not show any sign of root hairs formation (Fig. 19c) 
(Tablell). 
Rhizogenesis from Shoot 
For rhizogenesis single shoots were excised and inoculated 
on MS + IBA (1 mg/l). The inititation of rooting commenced 5 
days after inoculation from the cut end of shoots (Fig.20a). After 
10 days of inoculation the shoot elongated considerably followed 
by formation of new roots. (Fig.20 b). 
Acclimatization of Plantlets 
Rooted plantlets thus obtained were transferred to plastic pots 
containing sterile mixture of soil and soil-rite (3:1) (Fig. 21a), 
covered with plastic bag to maintain high humidity. They were 
kept in growth chamber at 25 ± 2° c for 15 days and then 
transferred to earthen pots and reared to maturity (Fig. 21b). 
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TABLE - I E F F E C T OF V A R I O U S P G R s U S E D F O R D I F F E R E N T I A T I O N 
F R O M S T E M E X P L A N T O F S O L A N U M N I G R U M 
Rhizogenesis 
IBA(4mg/l) 
IBA(() 5-1 mg/1), IBA 
(lmg/1) +GA(0 2mg/l) 
Caulogenesis 
Kn (10 mg/1) + lAA (0 4 mg/1) 
BAP (1 mg/1) + 2,4-D (0 1 mg/1) 
Kn (6 mg/1) + 2,4-D (0 6 mg/l) 
Kn (2 mg/1) + 2,4-D (0 2mg/l) 
Ademne (1 mg/1) + lAA (0 2 mg/1) 
Caulogenesis followed 
by Rhizogenesis 
Kn (4 mg/1) + Thiamine (0 4 mg/1) 
' 
lAA (4 mg/1) + BAP (0 4 mg/1) 
Remarks 
About 15-20 roots 
^lowmggeenpignailatian 
Whole stem transformed 
into embiyogenic callus 
followed by few roots 
and multiple dioots 
Regeneraticai of multiple 
shoots 
Multiple shoot 
regeneration fix>m green 
callus 
Whole stem traiisformed 
into nodular callus, 
later shoot emerged out 
followed by indirect 
rtuzogenesis 
The leaves of 
regenerated shoots 
showed vanation m 
textures (which were 
bilobed) 
Emergence of single 
shoot bud directly 
Direct multiple shoot 
regeneration 
Rhizogenesis frcmi 
regenerated shoots 
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TABLE - II EFFECT OF VARIOUS PGRs USED FOR DIFFERENTIATION FROM NODAL AND 
INTERNODAL SEGMENTS OF STEM EXPLANTS OF SOLANUM TRIQUITRUM 
EXPLANT 
USED 
o 
l-H 
OH 1 
1 ^ 
0 
0 w 
go 
0 
CALLOGENESIS 
2,4-D(ling/l) 
IAA(lmg/l) 
Kn(2mg/1) + 
2,4-D((lmg/l) 
NAA(4mg/l) 
RHIZOGENESIS 
IAA(lmg/l) 
IAA(2mg/l) 
IBA(2mg/l) 
Kn + IAA(lmg/l 
each) 
CAULOGENESIS 
IAA((4mg/l) + 
BAP(lmg/l) 
CAULOGENESIS FOLLOWED 
BY RHIZOGENESIS 
lAA (4mg/l) 
REMARKS 
White & Compact 
Creamy white & Loose 
Yellow & friable 
Light green & friable 
Two roots, white & thick 
with root hairs 
One root, white & thick with 
root hairs, Growth was fast 
Growth of root was slow 
Profuse rhizogenesis which 
did not show any visible sign 
of root hairs at all Roots 
produced were light green & 
thick 
Shoot induction from nodal 
region followed by slight 
callusing from proximal as 
as well as nodal region of 
stem 
The results, strongly suggest 
that the removal of BAP & 
addition ot lAA to MS basal 
medium may played a role 
of root induction as well as 
shoot induction also 
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EXPLANATION OF FIGURE -1 
Solanum nigrum showing its habit in vivo. 
FIGURE r1 
EXPLANATION OF FIGURE -2 
(a) Direct and indirect well developed roots after 18 days of 
inoculation on MS + IBA (4.0mg/l). 
(b) Roots showing green pigmentation after 25 days of 
inoculation. 
r - root, gpr- green pigmentation . 
FIGURE-2 
EXPLANATION OF FIGURE -3 
(a) Emergence of leafy structures from green embryogenic 
callus after 20 days of inoculation on MS +Kn (4mg/l)+Thiamine 
(0.4mg/l). 
(b) Emergence of roots from callus. 
(c) Shoots formation after 27 days of inoculation. 
(d) Multiple shoots formation after 30 days of inoculation. 
(e) No increament in size of roots after 35 days of inoculation. 
(f) Elongation of shoot after 35 days of inoculation, 
shb - shoot bud, sh - shoots, r - root. 
FIGURE -3 
EXPLANATION OF FIGURE -4 
(a) Appearance of shoot buds after 20 days of inoculation on 
MS medium augmented with Kn (10 mg/l) + lAA (0.4mg/l). 
(b) Transformation of shoot buds into shoots. 
(c) Elongated shoots after 30 days of inoculation. 
(d) Increament in one shoot while other showing slow growth 
after 40 days of inoculation. 
shb - shoot bud, sh - shoot. 
FIGURE -4 
EXPLANATION OF FIGURE - 5 
(a) Differentiation of 2-3 Shoot buds after 30 days of 
inoculation on MS medium supplemented with BAP 
(1mg/l) + 2, 4-D(0.1mg/l) 
(b) Elongated shoot buds after 35 days of inoculation. 
FIGURE -5 
EXPLANATION OF FIGURE - 6 
(a) Emergence of one shoot from green nodular callus after 
25 days of inoculation on MS medium fortif ied with Kn 
(6 mg/l) + 2, 4-D (0.6 mg/l). 
(b) Two shoots formation followed by rooting from callus after 
27 days of inoculation. 
(c) Elongation in one shoot after 35 days of inoculation. 
(d) Subcultured callus on Kn (2mg/l)+ 2,4-D (0.2mg/l) showing 
variation in texture of regenerated shoots (bilobed leaves). 
sh - shoot, r - root, bl - bilobed leaves. 
FIGURE -6 
EXPLANATION OF FIGURE -7 
(a) Emergence of small shoot buds directly from the lower cut 
end off stem after 10 days of inoculation on MS medium 
augmented with adenine (1mg/l)+ IAA(0.2mg/l). 
(b) Increament in size of shoot bud after 15 days of inoculation. 
(c) Increased shoot growth after 35 days of inoculation, 
sh - shoot. 
FIGURE -7 
EXPLANATION OF FIGURE - 8 
(a) Emergence of shoots followed by rooting from stem 
surface after 20 days of inoculation on MS medium 
supplemented with lAA (4mg/l) + BAP (0.4mg/l). 
(c&d)Elongated shoots after 50 days of inoculation. 
sh - shoot, r - root. 
FIGURE -8 
EXPLANATION OF FIGURE - 9 
(a,b) Slow root growth on MS medium fortified with MS + IBA 
(0.5mg/l). 
(c,d) Elongated root growth on MS + IBA (1mg/l). 
FIGURE -9 
EXPLANATION OF FIGURE -10 
(a,b) Elongated shoot with secondary and tertiary roots on MS + 
GAS (0.2mg/)+IBA (1mg/l). 
(c) Rooted plantlet transferred to plastic pot containing sterile 
mixture of soil and soilrite (3:1) 
(d) 15 days old plant in plastic pot containing sterile mixture of 
soil and soil-rite(3:1) 
FIGURE -10 
EXPLANATION OF FIGURE -11 
(a) In vitro raised plant transferred to earthen pot containing 
pure garden soil (one month old plant). 
(b) In vitro raised plant showing flowering. 
(c) Fruits formation took place after 20 days of flowering. 
FIGURE -11 
EXPLANATION OF FIGURE -12 
Histrogram illustrating direct and indirect rhizogenesis in 
Solanum nigrum on various growth regulators. 
2 
3 
C 
O 
CO 
.52 
"w 
c 
o 
.N 
I 
1 
I 
i 
Indirect Direct and Indirect 
rhizogenesis 
IBA (4 0) Kn (4.0) 
Thiamine (0 4) 
Kn (6 0) 
2,4-D (0 6) 
lAA (4 0) 
BAP (0 4) 
Hormonal Concentrations (mg/l) 
FIGURE-12 
EXPLANATION OF FIGURE -13 
Histrogram illustrating regeneration status of multiple shoot 
formation on MS basal medium supplemented with various 
growth regulators in Solan urn nigrum 
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EXPLANATION OF FIGURE -14 
Solanum triquetrum showing its habit in vivo. 
FIGURE -14 
EXPLANATION OF FIGURE -15 
(a) Callus appeared on whole stem surface after 5 days of 
inoculation on MS + 2,4-D (1mg/l). 
(b) Enlargement of callus after 10 days of inoculation which was 
compact and white. 
(c & d)The stem explant showing callusing from cut ends on MS+IAA 
(1-3mg/l). The callus was creamy white and friable. 
CW - Compact white, Cwf - Compact white and friable. 
FIGURE -15 
EXPLANATION OF FIGURE -16 
(a) The stem explant exhibi t ing yellow and friable cal lus 
fo rmat ion conf ined to the cut end on MS + Kn (1 -3mg/ l ) 
+ 2,4-D (1mg/ l ) . 
(b) Callus growth steadily picked up by 18 days of inoculation. 
(c) Stem explant showing light green and friable callus on MS + 
NAA (1-3mg/l) after 5 days of inoculation. 
Yf - Yellow and friable, Lgf - Light green and friable. 
FIGURE -16 
t^^^^^^^^^^^^^^^^^^^M 
EXPLANATION OF FIGURE -17 
(a) Subcultured callus showing white and thick root with root 
hairs after 5 days of inoculation on MS + lAA (2mg/l). 
(b) Light green and thick roots developed on Kn (1 mg/l) 
+ lAA (1 mg/l). Roots hairs were absent. 
(c) Increament in roots with root hairs on subcultured callus 
supplemented with MS +IAA {1mg/l). 
(d) Slow root growth on MS + IBA (2mg/l) after 7 days of 
inoculation of subcultured callus. 
gpr - green pigmented root, r - root. 
FIGURE -17 
EXPLANATION OF FIGURE -18 
(a) Shoot proliferation from the buds present in the axil of nodal 
region followed by slight callusing from both the cut ends 
after 10 days of inoculation on MS+IAA (4mg/l) +BAP (1mg/l) 
(b) Shoot growth enhanced followed by new leaves formation 
after 25 days of inoculation on MS +IAA (4mg/l) + BAP 
(1mg/l). 
sh - shoot. 
FIGURE -18 
EXPLANATION OF FIGURE -19 
(a) Shoot proliferation followed by callusing and rooting on MS 
+ lAA (4mg/l) 
(b) Elongation in shoot and root 
(c) Embedded roots showing no root hairs, 
r - root. 
FIGURE -19 
[f 
EXPLANATION OF FIGURE -20 
(a) Initiation of rooting from cut end of shoot on MS basal 
medium supplemented with IBA (0.1mg/l) after 5 days of 
inoculation. 
(b) Elongation of shoot with formation of new roots after 10 
days of inoculation on MS + IBA (1mg/l) 
r - root. 
FIGURE -20 
EXPLANATION OF FIGURE -21 
(a) Rooted plantlet transferred to plastic pot containing sterile 
mixture of soil and soil-rite (3:1) 
(b) In vitro raised plants transferred to earthen pot containing 
pure garden soil showing elongation of shoot. 
FIGURE -21 
EXPLANATION OF FIGURE - 22 
Histogram showing callus growth in Solanum triquetrum on MS 
basal medium suplemented with 2, 4-D ranging from 1-3 mg/l 
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EXPLANATION OF FIGURE - 23 
Histogram showing callus growth in Solanum triquetrum on MS 
basal medium fortified with lAA ranging from 1-3 mg/l. 
Callus growth in Solanum triquetrum 
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EXPLANATION OF FIGURE - 24 
Histogram showing callus growth in Solanum triquetrum onMS basal 
medium augmented with Kn (1-3 mg/l) + 2, 4-D 1mg/l). 
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Histogram showing callus growth in Solanum triquetrum on MS 
basal medium fortified with NAA ranging from 1-3 mg/l. 
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EXPLANATION OF FIGURE - 26 
Histogram showing indirect rhizogenesis in Solanum triquetrum 
on MS basal medium supplemented with various growth 
regulators. 
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CHAPTER -5 
DISCUSSION 
A total of about 42 solanaceous species have been 
regenerated in vitro. Organogenesis is the primary mode of plant 
regeneration in this family. MS basal medium has been used for 
39 of the 42 species cultured in vitro, although B5 medium may 
be equally useful. Stem segments obtained from in vitro raised 
plants of Solanum nigrum and Solanum triquetrum v^ere 
successfully cultured on MS basal medium supplemented with 
different concentrations of auxins, cytokinins and vitamin singly 
as well as in combinations. 
In the present investigation stem segments of Solanum 
nigrum and Solanum triquetrum cultured on 2, 4-D (1-3 mg/l) 
and 2, 4-D (0.5 mg/l) + Kn (6 mg/l) produced nodular callus. 
Similar findings were reported in Rauwolfia serpentina (Parveen 
and Elahi, 1987) and Solanum nigrum (Shahzad e^ a/, 1999). 
A high frequency callus was observed on stem explants of 
Solanum triquetrum and Solanum nigrum when the medium was 
supplemented with Kn (1-3 mg/l) + 2, 4-D (1 mg/l) and BAP 
(1 mg/l) + 2, 4-D (1 mg/l) respectively. Similar trends have also 
been noticed by (Wall and Siddiqui,1999) and (Susan etal, 1999) 
on stem explant in Pigeon Pea and Moth bean respectively. 
Embryogenic cal lus as observed on stem explant of 
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Solanum nigrum on medium supplemented with Kn (10 mg/l) + 
lAA (0.4 mg/l) and Kn(4 mg/l) + Thiamme (0.4 mg/l) has been 
reported earlier in Cumin cyminum (Hussein and Batra,1998). 
It is known that BAP is the most effective synthetic cytokinin 
for st imulat ing axillary shoot proli feration in different plant 
species (Bhoj wani 1980, Kitto and young, 1981, Devi et al, 1994, 
Gangopadhayay et al ,1996) as observed in Solanum triquetrum 
on MS + lAA (4mg/l) + BAP (1 mg/l), while omission of BAP 
from the medium results in the formation of shoot from the axil 
of nodal region followed by direct and indirect rhizogenesis. This 
is in conformity with earlier report on stem explant of Zobularia 
maritima (Ratna Khanna et al ,1977). 
On media with higher level of BAP (3-5 mg/l) or Kn in 
combination with low level of lAA or IBA (1 mg/l) a large number 
of shoot buds regenerated together with callus formation on 
shoot tip culture of pepper for micropropagation (Agrawal and 
Kothari,1988). Similarly multiple shoot regeneration indirectly 
from the stem explant on medium supplemented with Kn (4 mg/l) 
+ Thiamme (0.4 mg/l) has also been observed in the present 
investigation on Solanum nigrum. 
Lower concentration of 2, 4-D (0.5 mg/l) in combination 
with higher concentration of Kn (6 mg/l) exhibited production of 
mult iple shoot regenerat ion via callus on stem explant of 
Solanum nigrum. This is in contrast to the results obtained by 
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(Tejavathl et al ,1999) on Bacopa monnieri, where lAA (0.1 mg/l) 
with Kn (1 mg/l) was found to be the best for regeneration from 
stem explant. 
Variation in the leaves in regenerated plant as observed in 
Solanum nigrum on Kn (2 mg/l) + 2, 4-D (.2 mg/l) after 
subcu l tu r ing has also been demons t ra ted in tomato by 
(Padhamanabhan e^ al ,1988 Kut e^ al ,1988 and Rafiquiddin 
et al ,1988). 
Behki and Lesley (1976) reported that shoots were 
produced on a medium containing lower concentration of NAA 
and higher concentration of BAP, likewise high frequency of 
multiple shoots were induced from Stylosanthes scabra ( Godwin 
et al ,1987) on BAP containing medium.They pointed out that 
combination of NAA and BAP was four.d to induce condensed 
shoots from the callus of stem explant. However in the present 
investigation multiple shoots were produced from callus mass 
in Solanum nigrum on a medium containing BAP (1 mg/l) + 2, 4-D 
(1mg/l) similar f inding has been reported in Carophyllum, 
Eugenia, Frgae by (Rao and Lee, 1982) in the presence of BAP 
on the other hand Geeta et al (1998) reported that multiple shoots 
were regenerated on medium containing BAP with NAA. 
Low concentrat ion of lAA (2mg/l) + Adenine (1mg/l) 
produced one shoot while high frequency of multiple shoots 
directly from stem segment of Solanum nigrum were obtained 
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with increased concentration of lAA (4 mg/l) + BAP (0.4 mg/l) 
Harikrishnan and Hariharan, (1996) obtained multiple shoots 
directly from the nodal region of Plumbago rosea when the 
medium was fortified with lAA. 
Agrawal and Kothari, (1988) and Kathal et al, (1983, 84) 
reported rhizogenesis from the base of regenerated shoots in 
Capsicum on IBA. In the present study also IBA induced profuse 
rhizogenesis on IBA at the base of the regenerated plantlets as 
well as direct and indirect rhizogenesis from stem explant of 
Solanum nigrum and Solarium triquetrum. 
In a number of species lAA is known for its promotory role 
on rhizogenesis (Thorpe 1978). In the present study also lAA 
induced profuse root ing but in comb ina t ion wi th Kn on 
subcultured Calli of Solanum triquetrum. 
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CHAPTER -6 
SUMMARY AND CONCLUSIONS 
The potentiality of stem explants of Solanum nigrum and 
Solanum triquetrum to form callus and to regenerate into whole 
plants was tested with different concentrations and combinations 
of aux ins , cy tok in ins and v i tamins s ing ly as we l l as in 
combinations. Results have been summarized as follows. 
1 . Induct ion of ca l lus from stem explants of Solanum 
triquetrum has been a c h i e v e d on MS b a s a l m e d i u m 
supplemented with 2, 4-D (1-3 mg/l), lAA (1-3 mg/ l ) , NAA 
( 1 - 3mg/l) and Kn (1-3 mg/l) + 2, 4-D (1 mg/ l ) . However, 
best cal lus response was observed on MS + Kn (1-3 mg/l) 
+ 2, 4-D (1 mg/l). The calli developed on 2, 4-D, lAA, NAA 
and Kn + 2, 4-D were compact white, creamy white friable, light 
green friable and yellowish friable respectively, while in Solanum 
nigrum embryogenic and nodular call i were obtained on Kn 
(4 mg/l) + Thiamine (0.4 mg/l), Kn (10 mg/l) + lAA (0.4 mg/l) 
and BAP (1 mg/l) + 2, 4-D (0.1 mg/l). Kn (6mg/l) + 2, 4-D 
(0.6 mg/l) respectively. Al though these morphogenic cal l ! 
regenerated on the same media. 
2. Response to initiate callus from stem segments showed a 
specific pattern. In Solanum triquetrum callus appeared on whole 
stem on MS basal medium supplemented with 2, 4-D (1 mg/l). 
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On lAA (1mg/l) callus initiation was observed towards both 
the cut ends. Whereas the callus growth was confined to 
its lower cut end on medium augmented with Kn (1-3mg/l) 
+ 2, 4-D (1 mg/l), while in Solanum nigrum callus appeared 
on whole stem surface in all the growth hormones used. 
3. Of the various concentrations of auxins, cytokinins and 
vitamin tested for shoot induction in Solanum nigrum, Kn (4 mg/l) 
+ Thiamine (0.4 mg/l) proved to be better for indirect 
regeneration, while lAA (4 mg/l) + BAP (0.4 mg/l) for direct 
regeneration. 
4. Among various PGRs used in Solanum nigrum, Kn (4 mg/l) 
+ Thiamine (0.4 mg/l) and Kn (10 mg/l) + lAA (0.4 mg/l) were 
found to be better for multiple shoots formation from embryogenic 
calli while for the formation of shoots from nodular callus basal 
medium with BAP (1 mg/l) + 2, 4-D (0.1 mg/l), Kn (6 mg/l) + 2, 
4-D (0.6 mg/l) proved better. 
5. Shoots regenerated on Kn (6 mg/l) + 2, 4-D (0.6 mg/l) did 
not show any variation in leaf texture while shoots regenerated 
on Kn (2 gm/l) + 2, 4-D (0.2 mg/l) showed variation in leaf 
texture of Solanum nigrum. 
6. In Solanum triquetrum MS basal medium supplemented 
with lAA (4 mg/l) + BAP (0.1 mg/l) exhibited only shoot 
proliferation followed by slight callusing while removal of BAP 
resulted in the formation of shoot from the axil of nodal region 
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followed by direct and indirect rhizogenesis. 
7. A low concentration of lAA (0.2 mg/l) alongwith Adenine 
(1 mg/l) induced direct single shoot init iat ion albeit mult iple 
shoots were induced directly when concentrat ion of lAA was 
Increased to (4mg/l) In combination with BAP (0.4 mg/l) in 
Solanum nigrum 
The results have clearly demonstrated that lAA in higher 
concentration in combination with BAP (0.4 mg/l) has increased 
the rate of regenera t ion wh i le i ts low concen t ra t i on in 
comb ina t i on w i th Aden ine (1 mg/ l ) has dec reased the 
regeneration potential. 
8. Initiation of roots was observed when calli of Solanum 
triquetrum were subcultured on lAA (2 mg/l), lAA (1 mg/l), IBA 
(2mg/l) or Kn(1mg/I) + lAA (1 mg/l). Kn(1 mg/l) + lAA ( 1mg/l) 
proved better for rhizogenesis. The roots produced on lAA 
(2 mg/l) were white thick and bear root hairs while lAA (1 mg/l) 
increased the growth of roots. Roots produced on IBA (2mg/l) 
were very few in number while addition of Kn(1 mg/l) + lAA (1 mg/l) 
to basal medium induced profuse rhizogenesis which was light 
green, and did not show any sign of root hairs while in Solanum 
nigrum IBA (4.0 mg/l) proved to be very effective for direct and 
indirect rhizogenesis and showed green pigmentation. 
9. Regenerated shoots of Solanum triquetrum were rooted 
on MS jrredium +^^;^\(1mg/l), while of Solanum nigrum were 
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rooted on MS basal medium supplemented with IBA (0.5 -1 mg/l) 
and IBA (1 mg/l) in combination with GA (0.2mg/l). Shoots 
grown on MS+ IBA (1mg/l) + GA (0.2mg/l) showed better 
response in contrast to IBA alone. 
10. The shoots with proper roots of So/anum nigrum and Solatium 
triquetrum were subsequently transferred to pot for 
acclimatization and reared to maturity. 
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